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(54) PRODUCTION OF BACTERIAL TRANSGLUTAMINASE AND RELATED MATERIAL 

(57)Abstract 

PURPOSE: To mass produce bacterial transglutaminase by using a 
bacterium such as Escherichia coli. 

CONSTITUTION: Escherichia coli retaining a plasmid manifesting a fused 
protein containing bacterial transglutaminase and a hydrophilic peptide 
existing at the amino end side of the bacterial transglutaminase is 
cultured to produce a bacterial transglutaminase-fused protein as an 
inert sealed material in cells. The sealed material is recovered from the 
cells, the sealed material is solubilized by using a denaturing agent and 
the denaturing agent is removed to give a fused protein having 
transglutaminase activity. 
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[*$ffrBI#<Z>SSH] 

im*m i ] m.&m'zir i ic^-r^ == j msmo 3 *> i 
* s "j" — -tf co 7 = y ss^ffli iz fe o r mTKtir- frz^zfT 

3 1 i iz^-r t s y ^ie^jo) a % 1 

6-3 4 6 SCOT £-/»ffi*J U7;i/ 10 

t*tHk** >^^3- K-T* D N AEMo 
[|»*«4] H3R«i3EK(DDNAEWirj3^-C. flit 

E/^t-'JTJU h^>x$Ou£ s^-— -tz£u— KT4B 
N AE«t*t4= fc *««t-r * D N AE^Io 

[stasis] em*«i i=»-rtt«eai£*-r«it* 

^3XIi4lHmO)DN AE^IJo 20 

m*a e ] r#4i 3 - 5 to ^r*ta^-atzE«© □ 

vx "J ^7 -n'Jo 

IvCRTJMfcLfcfc. *tt«l*»*-r* cilery. K7 30 
[O O O 1 ] 

[0 0 0 2] 

K«rtlzfc*Gln»*(Dr-*^**>T5.K* 

IzflUB e-(r-6ln)-Ly8as«»*Sl£. Gl 

nCD^T^ Rblc££Glu^(D«tfc£JE*«fi- y 5 4. 
[0 0 0 3] Ztf) h^VXSOU* tfl±. -if U — ^ 



[0004] s-*-— Hfi*. n 

^>X^U* "tf : CTF* r B T G J ^L>5o ) IC 

[0 0 0 5] «r*l±. *JUi/^A^f^->ttStt(DB*T? 
fey. UttiOKS* J£i§. J*i*fti:l=»*LrL^4. 

(K. Ikura et aL Biochiemi stry 27, 2898(198 
8)) . t h$^7f>afih7>X^ S-J— tf 
(M. A. Phi 1 1 ips et aj_. Proc . Natl . Acad . Sci . USA 
87 9333 (1990) ) % t hlfiljSSBH^XI 1 1 (A. Ichino 
se et al. Biochemistry 25 6900(1990)) 

y. '"eju%? hiffh7>^^M — - tfrcoivci*. 

BSfP63^B*Ss^b^X^Se«, P62) „ 
[0 0 0 6] ^#lZOl^T^i. 7 hL/^K^f v'J^ 

A ■ ^'Jtt^^OA ( Streptoverti ci 1 1 i urn griseo 
carneum ) 1F0 12776. X hl^^h^JI/f v'J^A • v± 
t^OA • - iXt°- • i^^^A ( Streptover 
tici 1 1 ium c i nnamoneum sub sp. c i nnamoneum ) IFO 128 
52. ^hl/^h^l/fv'JOA-^OxVX (Street 
overtici 1 1 ium mobaraense ) f FO 13819^#i*l-f ^>tLT 
(^^BS64-27471) . 
[0007] Z*lt>(D/V?T l )7tf£.&TrZ> h^>X^ 

j$fc§i>C(t^Ltt^ (a— n^/WK^BB*** 

0 481 504 A1) „ 

[0008] t:^r\ h^>x<f;u$ s^— tf 

/W»r^BB^» 0 481 504 AD □ 
[O O O 9] 

[0010] Lt^ot, ae^-«*iLfz«fcy±fi*+i 

^BTG^xmwi^fijffl-r^fc^icii. 
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[0 0 1 1 ] 

LT*«fta*i*«fc3£K*fc*^ BTG(Oti05£I 
#*&*Lfclc«i?*\ »»£»<»:^a5EMf=:a:-3fc (ft 

o 

[00 1 2] tZT» C*t60)BI«tJt«-r*fc»l=« 10 
^t^ztCJ: y % h^>XSOu* 5-*— ■ tfStttl»o 

[0013] -Tft*)ft**WI4. "T U 7^1* h ^ >X 

A IBM* CCDDNAEWt^M-eflgSpTteft^P^— 

*5£tt»A<*±: L X/<5 =r 'J T ;u h ^ >X <7;US == 
4f»#*>/^ ffifr*^CflDitAtt£!H]iS 

w-r aiaur* - 1 £tt«£-r fur 

[0 0 14] KIT. *^J^il:Mt4o -JSSftt 30 

[0015] ca>«k3i=LT»&*L**>/<*itA(* 

T?££o «iltf. t h-f>*— P-T *>-2<DSttW± 
(4#fP}BS61 -257931^-) ^^<O^3b<fe^ 0 
[0 0 16] * >/^SA*^bSttl^ t#« 

y . ncstt&« t^**** * y *.«M*aWMt 

fcLT«ttrtlzM***zilzj:y. *a>f£§£Wx. 
[00 1 7] Z<D&5\^ gtfj*>/^££tA<*£ LT 50 



§£m.-*Z>^ktf%\t>*lXl*Z>*>'V? £<D»^$ 

[0018] m^*>/^t LT*«si±fcat 
o)BWiiBWsaaftfi«iwiBLTte< -tt,wa-e* 

[ O 0 1 9 ] < 1 > B T Glk^£ >'*<7 StmJH 
BXAblC, *»«-eBTG^Stt«*4r>/<^»Ai* 

[0 0 2 0] **Wl3fflL^*BTGae^-i:LT»lZtl| 
BtefcL^ X hU^h^U^ixy^AMcDj&^BOB 

*U ^XA^M1^5^X S KpOMPA-BTG 
(3 — D^/<««F^H^« 0481 504 A1 : B 1 ) 

£*l-Cl*£ (FERM BP-3558) . B T GiSfiTfi. ^CD^ 
7X= h>6v EsgRI^BaBHl7«DKr«w^l=J:yiEltt 

[002 1] ft. .hSB^AS K*fl)BTGil6^t 
XK^h^U^'JOAilcfcyflfS^fcBTGO 

iZ^iirr^fit^tLfcttD-Cfcy. ^m«0>ompACDv^ 

[0 0 2 2] iEBTGjte^tftai-B-i^P^E— ^ 

&*t*^n*— 5rt«ffl-r«Cta&<-e#. flittf. T7^ 
P^E— trja^P^E-- lac^P^E— ^ % tac^P^E 

[0023] BTG*Bl^>/^SA»tLt4f* 
»* L < l4H*ttt44 Kta - Kt 

■r^o ^©.kdaftoiie^tLTtt. btg^ok^ 

14^iS«)^ ; La>-efettl4 < fc<. «iLtf. T7 gene 10. 5 
-±f^^7 h*>y— ft Kd^KS5cBKite 
-< — ^xP^rAfi^ Y — p-r^>- 2 

^p > >»fiw«n t l r»if ^> *t 

[0 0 2 4] Z *L t> roiBe^ t BT Git «t©3g 

I4» a K>ffl«fr«y 7l/-A*«-at41S<rtlllHI 
^ipJffl■r4^I^J:L^„ 



[0025] fca*0>jtlB«*< 1 >-eii. TfTlSOpGEMEX 
>/^£TA<*<t LT. T7 gene 10<tCBBTGHi^$ 

[0 0 2 6] *<Dtztb. mmmtp<3>T*WlBM-?Z>J:5 

<tH^^ttfco Lfc^ot, *BB<DBA* 

[00 2 7] _tBHk**>/<^ae-T-**B«i=»A* 

(&*,<B7b<S?£L<. Col E1£*CD«SMttA£4rr«7 
7X= •Wx.lipUCSO^^S K*>pBR322fe£lMi 

^□^e— 41— t»o*a^^^— A«mKs*iri^4 (pu 

(^51 i& ffeffi) . pPROK^ \<7U^TV<?W . PK 
K233-2 (^P>f7^^) KlW «, Z*L&<Dlvr*i£ffl 

[0 0 2 8] 

[0029] _haS><?$-lc. zrn^— 2. 

^ite^-. 41—5*— ^(DinicaeLfcDN aka-*<j* 

[0 0 3 0] *J6^btgB^>/^$3- K-f« 
BME9J£B9J£ (E5MH*1) :fl)E«- 
*tf)=i K>£Hfffi<D=i K>lcB*»5L/dEB*B«l=:« 

[0031] iE^iaiB^i#-^ 1 xt/2 iz^-t^ 
a>E«s*©iii**>/^^«»«>E«a)— * 

[0 0 3 2] ftOl^^^-CBTGai 
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* H <attt»0 B T Gife^-^ Z <t * 

pTf££%;*^*i£o BSESE^* — itLtlt T7 gene 

lot u k*<db^* **««-r«* 

S^$-?7X5 K*W >tf hP vx >*tfr ^Xpress 
System™ a>Ba«T?* y;U*^*">-S- h^>X^x^ 

5 Kit 77^7y7LKBtt^bp6EXI^7X5 

10 [0033] t LT&mz-etzm-s. mm 

BTGrtlc#ttLfclME*I*™eMfcT*MB^n^ 

[0034] jBaaiicffl^ft^BB^LTii. n 

*<. Slz*Ji§M JM109CDE3)**. jyiOWfe#»*Ll*. 
[003 5] < 2 >*:«Bl:i«fc4BTG»** 

20 JilBB T GK-fr* >s*<7 &§tm.-tZ> ^7X= KSSAL 

[OO 3 6] 4I«*tLtlt HSfe^-C3i-<^M9-* 
If 5y»»*a>«. LB*»ft£a>«*:fcB«S*»-r« 

■*B*0)BBI3I6 CTBMlR-r*. 
[0037] < 3 &a>Stt«£ 

Ll^o »A*tB*^&Bft-r«l=l±. 

[0 0 3 8] *>/<*SA**pT»*t*li-*£te*J£ L 
TI4. ^T-V>ffiB 6M. P H5-8) «V> 

tatt*t=«kyB< ±* stts«t5*>/wtLti 

|£20mM~0. 5M. p H t L T li 5 - 8 tf¥lf &4l 

So 

[0 0 3 9] H*XSI*ro^>/<^»JKI±. 500/ig/ml 
BTG5&ttlw«fcSga§ge*«I^SfctolC. 5°C^TT* 

r*itB^rtBtt©W4a^B1»-e**. 

[0 0 4 0] 

50 [Hffi^] KIT, *^0)I^J^, hfcR«-t**?1i-T 



(5) 



WH 3 F06-030771 



[004 1] < 1 >T7 gene 10£ B T G t(OW,^^ 

Tfiffc(D%f%iWfe± — ^0 5— Ik. Escher i ch i a col i (E. 
col i ) JM109(DE3)-pGEMEX-1 (?Q>ff» £ffll*T. 
T7 gene 1O£to<07 == / 5fcSSfflgfl#«t BTGi: CDM^Z 

[0 0 4 2] Z&mt* pGEMEX-1<DT7:7n^— 

tt2607'SyKJ8*3^?>a*T7 gene lOSfttCDB 

<Dm± E. coli JM109(DE3)li. E. cpJI JM109tf>^fetfc 
±lr % JacUVS^P^— ^<DlMPT-e«a*r**5l3 % T7 
RN AtK»J>^— tffifcT (T7 gene 1) Sffl^&A/Tc 

IPTG KV^PtV^ft^^ht^/vK) ^ 
JIlDlzJ: UT7RN AtK'J > ^ *fctf>. T7 
^P ^ — £ iETIwJ* A SFtufciie^aSSab^BS* * *t * 
(Stud i er.F. and Mof f att; B. J. Mol.Biol.. 189 . 113 
(1986)) o 

[0 0 4 3] BTG»^>/^^7X5 KpGEM26 
0BTG(D«^££. 1 1 ic^to BTGf» 
MCO^'J ?7XA^^$^7X5 KpOMPA-BTG 

(3 — D^/WMIIM 0 481 504 A1) ©JPB 
BBtEcoRL BaraHi-CWyaLfcBTGite^*. pGEMEX 
-ICDV^U^^P — -1/^-9-^ KWOEcoRk BamHI^lzjg 
ALfco KpWPA-BTBt«»-r**B«JA2 

(FERM BP-3558) . 
[0 0 4 4] Z(&cfc5lcLT«^L7cpGEM260BTGT-ff2ff 
RftLfcE. coM JM109(DE3)£. 50/i g/mlO)T> t°v U 
>*#t?M9-*+f 5yM»*6-C37°ClzTSa»*L. OD 

570 3b<0.4(CilL7c^^-e*l^jgA<1 mMlZ^^ct 5I^IP 
[0 0 4 5] ±W&m&%l : £. SDS-TtfUT^U^TS 

[0 0 4 6] < 2 «7fiP#<DJI«fl: 

Sfelc, 5Fgtt3S^>/^»Afti:LT*Jt«aL. Stt 

3fc*B»U Ifc^*>/^0)5*>T7 gene T0gj#£R£ 
^■T^fcttl^. < 1 >T*#^tifcpGEM260BTG*CD«^-r 

[0 0 4 7] -tfl>aga?i2l^to PGEM260B 
TG£*m**Nhel^fflWU WHrSfeM^DNA Blunting K 
it (SSiKS) -CTJIMkLfclt. fiaraHI^«KLfc*K 

[0 0 4 8] P GEM260BTG^Nhel-e^]KfL. "SlSffaS 



S-Exoll l-Mungbean Deletion Kit Uh7^v->8) 
SffilvcBO-afcfc. Ban!H|-C«JRLr»t.*L*/hKJt€' 
BftLfc. C©/J*WJ*£±K;fcK)t££iE«U E. coj. 
j. JH109£JMn&iftLfe. #t>tLfc^7P — >(D**N^Nhe 

[0 0 4 9] ^l:, ltibfl)^7X= KT'^IGS^^i 
10 fcE. co]_L JM109(DE3)£. < 1 > £ U 

-■^'J'J7>h-^-^ ifttf^-tf^rSiBTGfit 
{t^ffll^fc^xx* > ■ :?P ^^r-r >y£frlV BTG 

*EM##2lz5*-To fbhfc?7X5 K£pGEM 

77BTG t Lfco 

[00 50] ZCO^ P — BO/ig/mlCDT^fvU > 
20 *^«i9-*if syK** sylK>.2*<w/v)) iz« 
IU -K3 7t-eW«Lfc 0 . Fe]i£tfe 

({1L, *-tf5y«2%(w/v).) [Z5%lz^4J:7il 
U 3 7°C-CgMig#£mv 0D570 *<0.4lzfcofcB*jS 
-ClPTG£*t^£l mMliifc^^l^aoL. St>l33B# 

iB**Lfc. 

[oo5i] BTGB^>/^it mm&vmM&tit 

M^x^^v • ^p^-o^izct y % 
30 TGIBA* LTiftrttWI 

[0 0 5 2] ZO^&Wftfr** 10.000xg % 1 OftCD 
&to&n\~*vX cn^20mMKU 
X«»(pH7.5)-30mM NaCI l?2®ft» L/= 0 
^7ttA*^. 6M^T-v>*6K-10raM EDTA (pH6. 0) rT 
»<fcLfc«. 200raMhUX«K(pH6.0)lz»L. 5°CT— 
Sl^f ^ff oTco 
[0053] Z(DBTGli^^>/<^(D200rnMK , JX^ 
»(pH6.0)^<D*»JK(4*3b«>T<S<. Rr»^3&<T?#4: 
40 ^ofc„ ffioth7>XW ifO)Stta>tt£tt 

[0 0 5 4] <3>SttW*prffi*:ltt^*>/<^«)±* 

JEtt-H^ffiS«<DBTGlHl*4r>/«7<D»«je*±lf 
^y-cft. pGEM77BTGOE^i4". T7 gene 10^!fejgp^CDi^ 

a KpGEH15BTG(Xa)$-««Lfco ^C0«^^H3lz^ 
-to *7r. T G S3 - Kt4«#fl)«IE«t 

7 5ylE9JS, E^J«E9iJ#-^ 1 l^-To 
[0 0 5 5] -j-ftfc*. pGEM77BTG^Nhel t Pvu 1 1 T-^lBr 
50 U ^IDNA (E5«J#-^1 *5-7 3#(D^SE5>JI3 



(6) 



4#g§^06-030771 



4B£) £lfALfco D N ACDlaf&i&s D N AvV-trit'f 
+F— 391 *X 
7txTS^>r h*C:«fcyfTofc. 
[0 0 5 6] £"j£DN A0)lE^JIi. ±^<D&7kt£<Z)^l* 
kittle, »*L<ftL>vX;i/7-f K 
SM*<D£j*£W1-4fc*K B** 
Cys£Ser (K0]#-5§- 1 *7 £ J ^#^-4 ) lz«*-T4cfc 
5l^lSffLfco £fc. MK^PirT'— tfT&«JflLj«»B 

*<T-££cfc5lc % XaO)BllliBMMe-61u-Gly-ArgS. B 

12-15) o S&IC Z0I Ie-Glu-Gly-Argl££lj*<£ 

i£flKDTyr*GI-y (EMS^- 1 * T 5 </ 9 ) lcB» 

Lfce Xa-eO)«IBfrz«fe4K*5»>/<^3b^?>a)SW^>/< 
£0>ttiyajLl£* -f-e\zp-cfn t£>fc«t*izoi\-cffi£- 
(K.Nagai.and H. C. Thoger sen. Nature, 309, p8 10 
(1984)) . 

[0057] C<D^X£ KpGEM15BTG(Xa)-C^eeSI 
LfcE.coM JM1 09 (DE3) (AJ12745) it. XtSf^4 
*X*a»WS£Hr^«tELfc (FERM P-13037) 0 :©» 
ge«i**50 Ai g/ml <DT > tf v U > £#t?M9-*j If S y 
ttttife (*^5/10.2%(w/v)) KjgilL* -^3 7°C 
Trlfrig^Lfco **§§T*Ii. d;H£[5jl&tfe (iL, *if 
= yi2% (w/v) ) lz5%lztt*cfc58aiU 3 7°Ct? 
filLfzo 0D570 A<0.4l::fcofcB*jSrlPTG£«Ml m 

[0 0 5 8] BTGlM^tt, 
*BtM*ffi«l©SDS-7K , Jr^ 'J>UT5 Ky;u«J**Hk 

LTB(*rtl=«»Lfc^fca^B*ftfc. 
[0 0 5 9] SlLfcl^, 20mM Tris-HCI(pH7.5), 
30mM NaCI, 50mM EDTA CgiL, Lfco - 

*L«fcyi0,000xg, 1 0#©»'&#Jttl::«fcoT*>/<^ 
»Att£». C^L^20mMhU^ffiK(pH7.5)-30mM NaCI 

[0 0 6 0] Zft£6M^7-v>i&SM0mM EDTA (pH6. 

°CT?-g8u /<??9L &tfjBT»ffai::«fc5»*r£fT 
^fc c 

[00 6 1 ] KttM»^tto>. c©m**>/<^a)*» 

ffil*. f$400/;g/m|-efeofco »±BTGOg|t$, t 

^ (Color imetr ic hydroxamate procedure : J. E. Folk a 
nd P.W.Cole, J. Biol- Chan.. 241, 5518 (1966)£3t 
S) ICfcyaHSLtco 

[0062] L-y;u* s 

tKP*^75>si«tLt, ca 



Si*. 525nma>IMK£a£U t KPtlfAWKH 
Mtcfcy**). ?5tt£g:fciJLfc<h:Z*. HffcBTGCDS 
tttt. 3.2Units/mg^>/<^T'fcofc e ft. BTG^ 
»^at*-frfc»*lCli. K y ^XAB&ttSttttO. 22 
U/mg*>/<*T?fcy (3 — P^/<#iH*B8^«0 481 50 
4 AD . **Bt*^ 1 0«CL±0)Stt«*«w&tf 
T-£fc 0 

[0 0 6 3] ££>lc % ifaja^SH^XalZcfc^BT G(D^3 
ydJL^frofco »*»0>»**>/<*10//gl:i. ifiUfc 
10 ^SS^Xa sJ-t-^) 1 Vg&mttlL. 2 

00mMhU^«BtS»(pH6) (lOOmM NaCk ImM CaCl2) 

+ . 5°c-e-iftSj£*i±fc. 

[0064] lfiL>£;gSHTXaJ£fS&<Z)SDS-7K U7^'J ;U 

y„ BTGtfffliJBJftlfcCfc'tmLfc. «IBfW»r- 
h^VX^U^ 5^-— 4fSttli**3t>&A>ofc^ T7 g 
ene lflrcft*-r*^«ft»« k S»< - <t 4<D"e* 

[0065] 
20 [JtKfl] 

(trc^P^ SfflL^feB T G(D4S) ItttM^: L 
T\ S^^^P^— ^(D— O-efe^trc^P^E— ^(D^J 
.WlZcfe-SBTGCD^W^IiiW-r*. 

[0066] pOMPA-BTG ( 3 - P V / Wfr&KHl 0 48 
1 504 A1) ckUtnUMKEcoRL BamH I "CftO y ffi L fc B T 
Gae^-S. miBCDSia^XS KpTrc99A (3?t;uv 
v7i) (Ptrc^P^E— ^TZtW)^? P— — >y» 
>< h^ODEcoRL BajnHiP B 1lzif ALfco 

[0 0 6 7] Z0cfc5(CLTffi^LfcpTrc-BTG-e^M^ 
30 & LfcE.coM JM109£. 50/7 g/ml fcfv 'J >**t? 

M9-*+f == J igigifeT- 3 7 °C-C«Mlg* 0D570 #0. 4 
lz*LfcB*jS"ett*SK£2 3°ClzTlffc 0 fLT, tr 
c^P^— ^OR#«-efc*IPTG*«ajKA<1 mMfZJS 
S<fc5l=SUnL. £t>lc3B#RBfi£ 5**Lf=» MIBM9 
-*1f S/^lgifeli. M9igife (J.H.Mil ler«. Experimen 
ts in Molecular Genetics (Co Id Spring Harbor, 197 
2)) \zj3-*fHSM (VITAMIN ASSAY CASAWINO ACID 
^□S) ) $2%(w/v)lz^^«fc5lc^jtaLfc*<D-e& 

o 

40 [0 0 6 8] SS^a>B(*atfi^^. SDS-tKMT^M^ 
75 K^U***«lLfc*. y;^^7 7v- ■ 3T'J U7 
>K ■ T*^feLfc7b<. *aeT-^«BttttttS*tLft 

^ofc 0 LA^L. ^tr^tfLBTGtftft&ffl^fcOxx^ 

> ■ ^p ^^r-f y Me^jettiMtB**!. t 

KP^-y-AH^fflLxTMSLfc K^>X^;u^ S^-— if 
»tt^&B*-r«i:. *««litt20mg/l (ttlfc) Tfco 
fc 0 
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ATG GCT AGC TCT GAC CCA GAT AGC GGC TCT GCG ATT GAA GGT CGC GAT 

Met Ala Ser Ser Asp Pro Asp Ser Gly Ser Ala Me Giu Gly Arg Asp 

15 10 15 

TCT GAC GAT CGA GTC ACT CCA CCA GCT GAA CCA TTG GAT AGA ATG CCA 

Ser Asp Asp Arg Val Thr Pro Pro Ala Glu Pro Leu Asp Arg Met Pro 

20 25 30 

GAT CCA TAC AGA CCA TCT TAC GGT AGA GCT GAA ACT GTT GTC AAC AAC 

Asp Pro Tyr Arg Pro Ser Tyr Gly Arg Ala Glu Thr Val Val Asn Asn 

35 40 45 

TAC ATT AGA AAG TGG CAA CAA GTC TAC TCT CAC AGA GAT GGT AGA AAG 

Tyr lie Arg Lys Trp Gin Gin Val Tyr Ser His Arg Asp Gly Arg Lys 

50 55 60 

CAA CAA ATG ACT GAA GAA CAA AGA GAA TGG TTG TCT TAC GGT TGT GTT 

Gin Gin Met Thr Glu Glu Gin Arg Giu Trp Leu Ser Tyr Gly Cys Val 

65 70 75 80 

GGT GTT ACT TGG GTT AAC TCT GGT CAA TAC CCA ACT AAC AGA TTG GCT 

Gly Val Thr Trp Val Asn Ser Gly Gin Tyr Pro Thr Asn Arg Leu Ala 

85 90 95 

TTC GCT TCT TTC GAT GAA GAT AGA TTC AAG AAC GAA TTG AAG AAC GGT 

Phe Ala Ser Phe Asp Glu Asp Arg Phe Lys Asn Glu Leu Lys Asn Gly 

100 105 110 

AGA CCA AGA TCC GGT GAA ACT AGA GCT GAA TTC GAA GGT AGA GTT GCT 

Arg Pro Arg Ser Gly Glu Thr Arg Ala Glu Phe Glu Gly Arg Val Ala 

115 120 125 

AAG GAA TCT TTC GAT GAA GAA AAG GGT TTC CAA AGA GCT AGA GAA GTT 

Lys Glu Ser Phe Asp Glu Glu Lys Gly Phe Gin Arg Ala Arg Glu Val 

130 135 140 

GCT TCT GTT ATG AAC AGA GCT CTA GAA AAC GCT CAC GAT GAA TCT GCT 

Ala Ser Val Met Asn Arg Ala Leu Glu Asn Ala His Asp Glu Ser Ala 

145 150 155 160 

TAC TTG GAT AAC TTG AAG AAG GAA TTG GCC AAC GGT AAC GAT GCT TTG 

Tyr Leu Asp Asn Leu Lys Lys Glu Leu Ala Asn Gly Asn Asp Ala Leu 

165 170 175 

AGA AAC GAA GAT GCT AGA TCC CCA TTC TAC TCT GCT TTG AGA AAC ACT 

Arg Asn Glu Asp Ala Arg Ser Pro Phe Tyr Ser Ala Leu Arg Asn Thr 

180 185 190 

CCA TCT TTC AAG GAA AGA AAC GGT GGT AAC CAC GAT CCA TCC AGA ATG 

Pro Ser Phe Lys Glu Arg Asn Gly Gly Asn His Asp Pro Ser Arg Met 

195 200 205 

AAG GCT GTT ATT TAC TCT AAG CAC TTC TGG TCT GGT CAA GAT AGA TCT 

Lys Ala Val lie Tyr Ser Lys His Phe Trp Ser Gly Gin Asp Arg Ser 

210 215 220 

TCT TCT GCT GAT AAG AGA AAG TAC GGT GAT CCA GAT GCT TTC AGA CCA 

Ser Ser Ala Asp Lys Arg Lys Tyr Gly Asp Pro Asp Ala Phe Arg Pro 

225 230 235 240 
GCT CCA GGT ACC GGT TTG GTC GAC ATG TCC AGA GAT AGA AAC ATT CCA 
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48 

96 
144 
192 
240 
288 
336 
384 
432 
480 
528 
576 
624 
672 
720 
768 
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Ala Pro Gly Thr Gly Leu Val Asp Met Ser Arg Asp Arg Asn Me Pro 

245 250 255 

AGA TCC CCA ACT TCT CCA GGT GAA GGT TTC GTC AAC TTC GAT TAC GGT 816 
Arg Ser Pro Thr Ser Pro Gly Glu Gly Phe Val Asn Phe Asp Tyr Gly 

260 265 270 

TGG TTC GGT GCT CAA ACT GAA GCT GAT GCT GAT AAG ACT GTT TGG ACC 864 
Trp Phe Gly Ala Gin Thr Glu Ala Asp Afa Asp Lys Thr Val Trp Thr 

275 280 285 

CAT GGT AAC CAC TAC CAC GCT CCA AAC GGT TCT TTG GGT GCT ATG CAC 912 

His Gly Asn His Tyr His Ala Pro Asn Gly Ser Leu Gly Ala Met His 

290 295 300 

GTC TAC GAA TCT AAG TTC AGA AAC TGG TCT GAA GGT TAC TCT GAT TTC 960 

Val Tyr Glu Ser Lys Phe Arg Asn Trp Ser Glu Gly Tyr Ser Asp Phe 

305 310 315 320 

GAT AGA GGT GCT TAC GTT ATT ACT TTC ATT CCA AAG TCT TGG AAC ACT 1008 

Asp Arg Gly Ala Tyr Val lie Thr Phe Me Pro Lys Ser Trp Asn Thr 

325 330 335 

GCT CCA GAC AAG GTC AAG CAA GGT TGG CCA TAATGA 1044 

Ala Pro Asp Lys Val Lys Gin Gly Trp Pro 

340 345 

[o o 7 i ] wimm^ : 2 hTKns;- : mmvt 

E*JO>ftS : 1230 Wl&UDmm : te<D&M £rj£DNA. Stf. ^£-E*33fcD 

&m<Dm :&mt na 

ATG GCT AGC TGT GAC CCA GAT AGC TAC TCT GCG ATT CTG GCA GCA CTG 48 

Met Ala Ser Cys Asp Pro Asp Ser Tyr Ser Ala lie Leu Ala Ala Leu 

1 5 10 15 

ATG CCG AAC GCA GCA AAC TAC GCT GCT CTG ATT GAC CCT GAG AAG GGT 96 

Met Pro Asn Ala Ala Asn Tyr Ala Ala Leu Me Asp Pro Glu Lys Gly 

20 25 30 

TCT ATC CGC AAC GTT ATG GGC TTT GAG GTT GTA GAA GTT CCG CAC CTC 144 

Ser Me Arg Asn Val Met Gly Phe Glu Val Val Glu Val Pro His Leu 

35 40 45 

ACC GCT GGT GGT GCT GGT ACC GGA TCG AAT TGG CCA AGT TTA TTA ACC 192 

Thr Ala Gly Gly Ala Gly Thr Gly Ser Asn Trp Pro Ser Leu Leu Thr 

50 55 60 

CTC ACT AAA GGG AAG GCC AAG TCG GCC GAG CTC GAA TTC GAT TCT GAT 240 

Leu Thr Lys Gly Lys Ala Lys Ser Ala Glu Leu Glu Phe Asp Ser Asp 

65 70 75 80 

GAC AGA GTC ACT CCA CCA GCT GAA CCA TTG GAT AGA ATG CCA GAT CCA 288 

Asp Arg Val Thr Pro Pro Ala Glu Pro Leu Asp Arg Met Pro Asp Pro 

85 90 95 

TAC AGA CCA TCT TAC GGT AGA GCT GAA ACT GTT GTC AAC AAC TAC ATT 336 

Tyr Arg Pro Ser Tyr Gly Arg Ala Glu Thr Val Val Asn Asn Tyr lie 

100 105 110 

AGA AAG TGG CAA CAA GTC TAC TCT CAC AGA GAT GGT AGA AAG CAA CAA 384 

Arg Lys Trp Gin Gin Val Tyr Ser His Arg Asp Gly Arg Lys Gin Gin 

115 120 125 

ATG ACT GAA GAA CAA AGA GAA TGG TTG TCT TAC GGT TGT GTT GGT GTT 432 
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Met Thr Glu Giu Gin Arg Glu Trp Leu Ser Tyr Gly Cys Val Gly Val 

130 135 140 

ACT TGG GTT AAC TCT GGT CAA TAC CCA ACT AAC AGA TTG GCT TTC GCT 480 
Thr Trp Vai Asn Ser Gly Gin Tyr Pro Thr Asn Arg Leu Ala Phe Ala 
145 150 155 160 

TCT TTC GAT GAA GAT AGA TTC AAG AAC GAA TTG AAG AAC GGT AGA CCA 528 
Ser Phe Asp Glu Asp Arg Phe Lys Asn Glu Leu Lys Asn Gly Arg Pro 

165 170 175 

AGA TCC GGT GAA ACT AGA GCT GAA TTC GAA GGT AGA GTT GCT AAG GAA 576 
Arg Ser Gly Glu Thr Arg Ala Glu Phe Glu Gly Arg Val Ala Lys Glu 

180 185 190 

TCT TTC GAT GAA GAA AAG GGT TTC CAA AGA GCT AGA GAA GTT GCT TCT 624 
Ser Phe Asp Glu Glu Lys Gly Phe Gin Arg Ala Arg Glu Val Ala Ser 

195 200 205 

GTT ATG AAC AGA GCT CTA GAA AAC GCT CAC GAT GAA TCT GCT TAC TTG 672 
Val Met Asn Arg Ala Leu Glu Asn Ala His Asp Glu Ser Ala Tyr Leu 

210 215 220 

GAT AAC TTG AAG AAG GAA TTG GCC AAC GGT AAC GAT GCT TTG AGA AAC 720 
Asp Asn Leu Lys Lys Glu Leu Ala Asn Gly Asn Asp Ala Leu Arg Asn 
225 230 235 240 

GAA GAT GCT AGA TCC CCA TTC TAC TCT GCT TTG AGA AAC ACT CCA TCT 768 
Glu Asp Ala Arg Ser Pro Phe Tyr Ser Ala Leu Arg Asn Thr Pro Ser 

245 250 255 

TTC AAG GAA AGA AAC GGT GGT AAC CAC GAT CCA TCC AGA ATG AAG GCT 816 
Phe Lys Glu Arg Asn Gly Gly Asn His Asp Pro Ser Arg Met Lys Ala 

260 265 270 

GTT ATT TAC TCT AAG CAC TTC TGG TCT GGT CAA GAT AGA TCT TCT TCT 864 
Val He Tyr Ser Lys His Phe Trp Ser Gly Gin Asp Arg Ser Ser Ser 

275 280 285 

GCT GAT AAG AGA AAG TAC GGT GAT CCA GAT GCT TTC AGA CCA GCT CCA 912 
Ala Asp Lys Arg Lys Tyr Gly Asp Pro Asp Ala Phe Arg Pro Ala Pro 

290 295 300 

GGT ACC GGT TTG GTC GAC ATG TCC AGA GAT AGA AAC ATT CCA AGA TCC 960 
Gly Thr Gly Leu Val Asp Met Ser Arg Asp Arg Asn lie Pro Arg Ser 
305 310 315 

CCA ACT TCT CCA GGT GAA GGT TTC GTC AAC TTC GAT TAC GGT TGG TTC 1008 
Pro Thr Ser Pro Gly Glu Gly Phe Val Asn Phe Asp Tyr Gly Trp Phe 

320 325 330 

GGT GCT CAA ACT GAA GCT GAT GCT GAT AAG ACT GTT TGG ACC CAT GGT 1056 
Gly Ala Gin Thr Glu Ala Asp Ala Asp Lys Thr Val Trp Thr His Gly 

335 340 345 

AAC CAC TAC CAC GCT CCA AAC GGT TCT TTG GGT GCT ATG CAC GTC TAC 1104 
Asn His Tyr His Ala Pro Asn Gly Ser Leu Gly Ala Met His Val Tyr 

350 355 360 

GAA TCT AAG TTC AGA AAC TGG TCT GAA GGT TAC TCT GAT TTC GAT AGA 1152 
Glu Ser Lys Phe Arg Asn Trp Ser Glu Gly Tyr Ser Asp Phe Asp Arg 

365 370 375 

GGT GCT TAC GTT ATT ACT TTC ATT CCA AAG TCT TGG AAC ACT GCT CCA 1200 
Gly Ala Tyr Val lie Thr Phe lie Pro Lys Ser Trp Asn Thr Ala Pro 
380 385 390 395 
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GAC AAG GTC AAG CAA GGT TGG CCA TAATGA 



1230 



Asp Lys Val Lys Gin Gly Trp Pro 
400 

[0 0 7 2] 
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CH1] 



pUC ori 




Ap f 
pGEMEX-1 

T7 gene 10 




fl ori 



^-m — I — 

T7 7o^-*J jjT*-**-. 



T3 


SP6 







SCCCMGTCgGCC GAGCTC gaattc gtcgac ctcgag ggatcc 

St'\ Sac I EcoRI Sal I Xhol Sam HI 

GGGCCC TCTASA T fiCGCrCCGC ATGCAT AftGCTT 

Ada I Xbal A/bf I Ate/ 1 H^dlll 



ECO Rl, 

Sa/n HI 




pUC ori 6 pGEM260BTG k 

\T79en.10 BTG 7 



f1 ori 



&»HI eamHI 



(12) 



#11^06-030771 



[02] 



Ap' 




imtZto (Safe: E.CO//JM109) 
I 

Nho\ "CM3!N9**i.*?a— >€SIH 



ff2S&Jfc(?t±: E.cofi JM109(DE3)) 




(13) 



^^^06-030771 



[S3] 



1-1 




